SYNTHESIS AND ANTIBACTERIAL ACTIVITY OF NOVEL CARBAPENEMS WITH A CATECHOL OR HYDROXYPYRIDONE MOIETY
Sir:
During the past decade the opportunistic infections, caused by various Gram-negative bacteria including Pseudomonas aeruginosa, have progressively increased and become a serious problem in chemotherapy. Recently there are manyreports detailing with /Mactams containing the catechol moiety1~5). In addition, it has also been reported that the introduction of a mono-or dihydroxypyridone moiety6~12) instead of a catechol group as an isostere is effective in improving stability against catechol-0-methyltransferase (COMT)6). Such compounds show marked activity against Gramnegative organisms, in particular Pseudomonas aeruginosa. Apparently these iron-chelating groups allow /Mactams to behave as a siderophore mimic13'14). This characteristic enhances penetration of /Mactams through the outer membraneof Gram-negative bacteria by using siderophore transport mechanisms. However,there have been no publications on the successful attachment of catechol units to carbapenems15). It was expected that we could create new carbapenems with a broad antimicrobial spectrum and the enhanced potency, especially against Pseudomonasaeruginosa. Here we wish to describe synthesis of these carbapenems (1, 2 and 3) and their microbial activities.
The synthetic routes employed for the title compounds are similar to those reported before16>17) and the typical two procedures are shown in the Scheme. First, the synthesis of compound 2a was performed as follows. Treatment of the enolphosphate (4) 1 8) The in vitro antibacterial activities (MIC's) of the prepared carbapenems are shown in Table 1~2 .
Some of the trends with regard to the effects of structural variations on intrinsic activity can be gleaned from an examination of the MIC's for I'-Af-substituted analogues (Table 1 ). All compounds (la~lg and 2a-2c) showed equal or stronger antipseudomonal activity against imipenem (IPM) resistant strain (Pseudomonas aeruginosa TL-2667) compared with IPM susceptible ones {Pseudomonas aeruginosa IFO 3451 and TL-2666). This fact proves that the introduction of catechol or hydroxypyridone moiety is effective in the field of carbapenem derivatives as well as other /Mactam antibiotics. Concerning the substitution pattern in the benzene ring, a 3,4-dihydroxyphenyl group was better for the enhancement of the antimicrobial activity than a 2,3-substituted one (compare la with lb). It was also observed that the introduction of the electron-withdrawing group, such as chlorine atom, in the catechol residue (compare lb with lc) or the utilization of the hydroxypyridone moiety instead of the catechol group (compare lb with Id), that might also contribute to increased stability against Pseudomonas aeruginosa (Table 2 ).
In conclusion, the title compounds show the expected improvements in antimicrobial spectrum and strong activity against IPM resistant Pseudomonas aeruginosa. 
